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(54) [minimi mmxtim&^T^mim, mnzm&iafctj)k 



(57) imm 

mm] vrnfttotmsLztiir* ««±<on<fcfcjEu< 

&B&tijg§ 2 0 2 . 2 0 34ixT^. 

e^tas2 0 2, 2 o 3K<fcOM&A2>gjea#©fa:e 

^a&fff>o %4*£ttBtttiJ5§ 2 0 2 . 2 0 3C=fcD# 




>iH£ «fc 0 H«Sr^*-giSH«A*SST» ^ T, 
^ — 3*fe>tf R^O-f ;*-i>fc>-tf-©W 

Ufcfflfcfr'iJlUfcAaSsll. 
[■#912] mBB3tt^SCtt«*a»K«tt)»6n*ffi 

w&mmm* 1 ft©H{M**fc£j**-*m*£j*¥§i!* 
#-r*w#3i i fciE*©n*A;&sii. 

■*A*£K©fMMr©**flt&*&. ®«!«#»©*S 
»«*««*«■*•$-*■#« 2 KEft©MfcA*KB. 

91 3 {CfB«©IB^A*^go 

ttfli*fc» 6tt5¥a*tT5«*H 1 75Mi»*^ 4 CD 

i»rn*»K:iB«©Di«A**ii. 

IB«t©]ii^A*S«o 

fE*&©iii^A7jglBo 
MMBH 8 ] fi|$£ l SfcttWjJSH 2 kb«©B»A 

*H*«**£itt©W*flHllfc£j«TS:?n^5A« 

- 5*fe >U-© WSIIHEft*Lt £«• * SBfi bfc**scffi«* 

[0 0 0 1] 

Sj£3lEUTlB«0«*«tDSfT 1 51H«lA*(ft« (A>3* 
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[0 0 0 2] 

[«*©&«] jfi*F> A>f^ + ttll CCD7-f 
Sitfe^|Bl^©X*-v^-©^S(iaSr^ftlt"«>fc«i>t'fflV» 

10 [0 0 0 3] ** + ^©tefffc«fc*H«©tt* 

IRDWDKSfraWJRtUT, 4$ii8¥2-5 1971^ 

^-©ttfT*tt»UT, H«k©£j35Wffc*tIE-r*£^3a 

[0004] ^t<r>mz.h. m^te^&vx 

^ttibt, #I2 0 0 0-2 0 2 3 0^iCtt. 

^^•**K:;***^©««*tt;fc1**£V>3a«j&tH 
20 ^$tlT(A-5„ 
[0 0 0 5] 

[««fl«)!Wb±5tt5iyi] UA^b^*ie>, ±i£U 
fc£3&*jg©^fe©A>5^x*^T«\ D-^tc 

B&2fBK:iRSn*;fc«>, X^^^Sr^©^[^{Ctt^W 
Kft*»f^H*»»«. £©&©, -0©*»it3ET#<D 

■*»3'5 i-*-*R«±TfD 

a***l*«4an?*fc»r>fc©, R*®Stt;fcB4fc*jEU< 
[0 0 0 6] Sfc, #i?2-5 1 9 7 1 *£4K£|2. 

«fc**6ff)5»W : Sn*£UTt>, #»#lSltt-*»ttDISJfcS 
n, WtC. D-^©3iff^|6]^UTSiS*|6](C^»l$ 

fCttSa®©^5*i#«fLTU*p*t, Cft*^*ft 

[0 0 0 7] #i2 0 0 0-2 0 2 3 0^S 

±©ISflt©K»3t 0 #S t L- T 9 «f >-f > - 5*fe >U-C 
5t*SCtt«*tii»©»«l***UfflUTV»*& 

50 7t> '©fi£3fei$*rm. X*-f^-©*6ff*J:«|lHE«!© 
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[ 0 0 0 8 ] #5gHJ«. £©J:3frft*t£ffi©SiiH£fi¥ . 

fig^ft &a«r^> £ t & a as t-r a. 

[0 0 0 9] 

[0 0 10] tMB3fc^tt«ttHiSfcJ;D#&n*(fc« 

[ooi i ] itrflBBft^¥s». mmxiimmn&m 

&A*jmm.v>&W)M<o&mmt&p>, mmmm.m<omtt 

[ooi2] Mte.w&&j&^mz* mumtmmmizM 
T*a«tii*s«RiiiK*iR^;fc«. mmz^m^jt 30 
mmm$&& mm t l x-^^n-o x *> «t 

[0 0 13] KW±T?Sfc*RiMJloTt»a^««*, « 

[0 0 14] KW±TB*tt*flJtD*Jfi»*ffi«SK5£ 
¥fi§:£ W b T H T <£ 

[0015] mm±xmm.m^mD^tb^\si^^m 
[0016] ^wommmmz, ^m<ommxtim 

[0 0 17] *^BJ©®^^fett, W * — 
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mZMW-l-X. l«ccDiij0«^tc^fi£;LT*3D» *•©;: 
i J; 0 ±IE S tfjatjtJ&S n& . 
[0 0 18] BTFfc. *^^Wf^fflfC^^Ti»^-r-5o 

[0019] mxmi fciH«©*%^fc*oT«, {ie 

^Dft&ftfcx-^fiDWfl&ifcS. «giA?j&e75t<!f©# 
lftfc2*i*:tt8P»L;fcj&». Sfc. Pi&ATjgBaiSffiif 
© * fSl £ [pJ ^ T I *^ t ^ 3 f£ ffi * ?8 £ ft £ £ <h T £ 

[0 0 2 0] tt*^2. »*K3, »*a8S&li»* 

^9^is«c©*^icfcoT«. =^©ft^&etfcaj§§ 

Stilts u i l:«t o T> tB&ATjSB 

»£©»£-?*>, :Eb<a«££j£-r3£i*i"5jtB-e& 

-So B!&A#&B©&»j;Sfate-;frftKI8££tt 

-r, mm±&&&iz&W)T%z.£tfxz2>rzit>. 5-f> 

-f ;* - -^ir 5 «t o ta A£ fciS&T fc^E* 

[0 0 2 1] W^4Kfe®©#S!WC»oTte> rau 

^©-gi5©^*.^0(c^BS:bfc«^Tfc, ^©SB^^fe 

A*^B©«jt*»ffl*C^^o 
[0 0 2 2] ffiXm5lZ$&m.C)*ftW\Z$>-DX\Z. Ufr 

[0 0 2 3] W#^6{CfE«c©#3£Wc&oTte, 
[0 0 2 4] K^7fCl5«©*%^fC»oT«. 

Si 0 & n^iffi^*iH>fM©ro]$ fc ts.-o T 

tc, giJ©V7 hr>x7#*ffiViTili«©iOX*fT-5 tv> 



(4) 

5 

■a &^iw«*< c talari?**. 

[0 0 2 5] 

mm(Dum<Dmm sin #f89§©— mt&mm-v$) 

- v'-t tf?t^5S;&fit& *m mmm \z & n % 
&o\zmmv. *zfr*>mi&±&3 6 om^jjfaiz&m 

TtBfiUf^tteBffi^-^t^O. ^r-^;H 0 1 \Z 

T*Xh:3>fcfi-^ .<hj££n. /tUMSn 

•5« ^iflATJ^-^te, ^r->OH 0 ItCT* 

XhnXfi-iJ' <ti£*>tl. *X ha>tfi-^- 

ftT&a £ *XTiB»«^ £ {fcB&S^- ^ £ o T * ^ 

Viztetoistiz. 

[0 0 2 6] @2it ^SS^tCfett-SA^-fX* ■ 

-t >t*-j8©x u y h 2 o i <omm, lETk&Jjfam&mi. 

[0 0 2 7] E13«, *HJg^li©A>7 : -fX+^^-tC 

&UJ2§a 3 0 1, *5«fct/?fcii*5£tefi&ffl&b 3 0 2 
*<=>, 7-f M^-yt>1)-3 0 6 Ot^f ^ (£A 

iSft*(6] (OT. q#|5]£#T*) \Ztt-?ZWi'J>®W> 

[0028] $mmm£.m®m^&. 3 0 3 a, p #[fii*s 
<fctfa:£ffl©l»*l>&ftS5 ; - : ?£, t&ttMMKtt (x# 

[0 0 2 9] 3 0 4H, tfittJ&flMtlCtf 40 

t^Wilfflr-j't, #»jHtJ©ai«tffi<!:©fn££: 

T, cl©«fi*f^««^^E UBHM#a3 0 7-.tMe.tl 
^0©^8IW-»©fc«)fCffifilfi«B1g*a3 0 

[0 0 3 0] -J, >-f — S?-fe>-y-3 0 6*>e> 

©^^E'JiBS^as 0 7^i3t6n-5o x=¥^^- 
(Drnm^f— ^fOfcUT. ^'J 3 0 8©jfiW<E7' P kX 50 
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[0 0 3 1] EJ4«, X^-V^JfcX N3>ta-?- 
££&iitLfc££©8ifji7n>.y*ia-e<&-5. 124 (a) 

1 0 1 ^bt*Xh3>ta-^-l 5 0 2(CttttU 
*X N^tfa — ^— 1 5 0 2H CPU, * 

^fe©-e*D, Eftjgfri 5 o i K*ttanfci«9-f a* 

V7hffl-f >X I JU - &«i&®Sl©A:tJ. *5 

ffiasff -5. 

[0 0 3 2] i&-rbfcia 3 K^Lfc^O «;/#©:£ 

^«ai«i*sfi)#ts/*g 3 o 8 tbta, pc 

#©*X hn>tfo.-^- 1 5 0 2©WT-£;* ; E'J£ffl 

^*^i*«RlllBT?*0. @iSi-&^a3 0 9 tV 
Ttt, J^Xhn>tfa— ^-1 5 0 2fljt?y7h'7i7 

icj;Dra«©«ia€:fT5c.t«»Tsr«. £©»•£, 04 
(b) iz7sk-?&?\z. m*£j£¥§k3 o 9*iff5^a 

IE@g£#l 5 0 1 fCtS^^nTI/i-SyDy^AtCJ; 

offla-r-sitTi^^r, fs&aK#i s o i *<=>*x 

>tfi-^- 1 5 0 2©fl.g8i2egBSriIi;T*X hrt 

5^tU 3 0 8l;oHTt)« *X hFM^^U©— gCSrffl 
HSdttckO, X + ^^-rtgBtC|8:^Si^S*i?S:<^: 

[0 0 3 3] 05«, *SIM^IifC*3tt'5A>^-f X=^r 
■V^©rtg|5«|jgS^f 7-f>-f^ 
- >-9-S5# 3 0 6 Sr^^TTt^^B^tbSg a 3 
0 1 t7t#SCtt«^aiSb 3 0 2 t*i|SB^tlTU 

-5. 

[0 0 3 4] ^ — >?-fe>1*-S5^3 0 6(C*JtiT 

ii5WS©ee3'6ilS4 0 5W^XU7h2 0 1SI 

y-i v-ty-VA o 6 ^m^^xmrnm^M^ 

T^S. :O7-fM^-yt>it4 0 6ll 0 

*«8±1^«»C, Tt^SCfiB^Uiga 3 0 1 £3fc*SWfc 
M^ta^b 3 0 2 i^iBBSnT*30, M#©Sg^Sr 
Lib. 7t^{iB^tiiS§a 3 0 1i7-f>-f^-^ 
■fc>D-4 0 6 *-e©^8IS:Le<i:-r^. 

[0 0 3 5] Tt^^B^mSga 30 1«h7t^ 

SCttB^aiib 3 0 2«|^i;«3g&J$oT^^o X¥ 
^(iB^taaia 3 0 l*5<tt;7t^firB^UiS§b 3 
0 2(C*3t>T, ASJS?a©LED4 0 1 ^SrTtiKi: LfefiS 
#t7t«, 7°UXA4 0 2Sir3TMPai2 0 2 > 20 3 

*e>£ir$i£r!iaf*-r-5o tbt, s#t3tttyjXA4 o 2 

TBSfLx, W&VyX4 0 3*5J;i;iS^T4 0 4tC<t 



T 

[0 0 3 6] %¥3CfirBtittfi& a 301 <hft¥5tt4fi 

02,20 3*>e>jut3gis#) (Dmm^mimmiznm 

IT, -€-©@i0<&8^[a]tC 1 

■r*. fit, &W)'&®mmznrctz\z, &mmv>m 
&£^n&^e>bfc8&©wtt©if9ft£, &m'&v>m 

^«)0 8^[Rl(CiDAT, ^^©EHS (SlliKSSx 
y¥Itnt. zttmHS) *#*-r*t, ±i58*fcfc 

gga 3 0 ltf&XWfc&m&m&Avii* Aaii> 3tt 

w&tti& b 302 *!&» b rc&wjmm z a 

[0 0 3 7] ®71Z. ±JfibfcJ:-5!4^SCtt«*m« 

5£&mfcWg§a 3 0 1*i^afii«fflSb 3 
0 2\Z&QWm&W<Dm&&fT5 (Xr7^12 0 

1) „ ci«»6^*+^-f4»»s}fi», ytfra&Misim 

gga 3 0 1*i^^tifWb 3 0 2irj;f3 
f£»*g©&HT2[IIB©|f«!£ff'5 Ufy^no 

2) „ fLT, &ttl)fta)H*ft>&. ilM0~SI<y h 

2. (Xry y 1 2 0 3) „ -5-bT, cmC.©**^, #f 
^■^©^SWftSr^Orr-S U^^l 2 0 4) . ^ 

&x+-v^-©p^[fij*5 t fct;Q*[6]tc^itTfBtib, mm 
5) , z.z-^<D)v—^y*fi^td&\^ ?-u±t>oy 

^SrH^T (7ry^l 2 06) , — JBfcWjWKabT 

nnn p^[fi]*jckt;Q^(Si©^si» (&»jsb§s) *m 

S*JS«8E!JM&3*§l! 3 0 3 \zm K) (Xf7^12 0 

^^Tin»3nT#^:p^'rsi*3 < fct^Q^'[fi]^©^ 

KjieSlAp, AqSrOlCMb (X^-y^l 2 0 8) . ^ 
-f A*tf>*"b0KBrr (X^^l 2 0 9) o 



(5) #12 0 0 2-2 0 4 34 2 

8 

-C©;P-^>Sr«*0Jg-r (Xf'^l 2 10). 

. [0038] :a\z, ^5t&«&mgga 3oi*^n 
tbntd&wmm. (A Pli , Aq u ) *<fctf^5S;f£etfc 

HJggb 3 0 2*>£#£ttfc*£i!)^fSS£ (Ap 2i . Aq 

2i ) &m*tmm&^ii&.m-?zmtmm&&mm\z'D\,> 

[0 0 3 9] 08tt, ©^(CTKVf-S^nfcX*^^- 

wmmumfrz i mtiLmmiz&mvtzt&cDmT&TiiT 

^-TlOfefc. Sfift, 
70 ^©<h€r©X*^:>-©(S]££ifc*<5. 18©WC(1 ® 
m<Dt£TftZ (0, 0) tUT3t^ttffllUlga 3 
0 l*i (0, 0) , ^5£&etfcfflggb 3 0 2*1 
(L, 0) tUZVim-vmfrWlK) utlCUt^ 

&tB3§a 3 0 1A'ftlilt5 (Apio, Aqio) *fi 

(Axio. Ayio) t-a-T*. 
3tt£@&ttigSb 3 0 2WT5 (AP20. Aq 2 o) 

«, «e*«^© (Ax2o- Ay 2 o) t— ar-s. 

20 (X21> Y2l) te> 
[0 0 4 0] 
[£U] 

J'x 11 =Apto fx2i=Ap2o + L 

[0 0 4 1] iiT, i^i!)^CDX + -V^-0|p]^<£r^-r 
•S- ±IB (xn, yn) **£ (x2i. y2i) "MrM*^ 
hJl/ixi»*i^TftS*i<hLfc«^. 
30 [0 0 4 2] 
[*2] 

fcos* 1 =(x 2 i-x„)/L 
[sin«/>,=(y2i-yii)/L 

[0 0 4 3] l3 9lr^-rafe-5R*A i *>5 i + 1 3; 

T, ^5£&«&fci}Sg a 30 1*1 (xji, y H ) . ft 
^5£&®tfctbf§b 3 0 2*1 ( X2i . y 2 i) OfirfifCfe 
40 ^^T?, ^CDB#^ i + 1 STlC^^e^WSa 
3 0 1*1 (Apa, Aqn) , ffJCfl!f^b3 0 
2*1 (Ap 2i > Aq 2 i) ©^ftSSr^tHbfeiT'&o 
[0 0 4 4] CCDB$^f'*3lt-5X^-^^©<e#</»itt. 
3t^ffie«iUiSa 3 0 1. 3fc^5tffc®&fflg§b 3 
0 2©tt»aS*ffl*»6, 
[0 0 4 5] 
[»3] 

fcOS*, = (X2,-Xn)/L 

\sin*j=(y2i -yii)/L 

50 
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[0 0 4 6] 
t»4] 

cos0 1 i=Ap 1i / ^pn 2 4- &<\u 2 

t***. n«k:. 3e*scffi«*ai»b 3 0 2« 

bfctJiMco^ h;u£, (xii, y u ) (x 2 i, y 
2i) b)\'£<Dfc-?Mm$:il>2it-?2>ii, il> 

2Jte&tiJ5 ; — ^ A p 2 i> Aq 2 i*^, 

[0 0 4 7] 

[*5] 

cos02?=^Pa7 top2i 2 + Aq2i 2 
sim/>2i =Aq2/v^P2i 2 + Aq2i 2 

[0048] 0 9«fcO, &yt¥i&&:w&tii®(D&mm*: 

[0 0 4 9] 
[&6] 

Axu =/A ptj 2 + Aq i; 2 cos 

=v/Apii 2 + Aqu 2 |cos* 1 cos* 1 ,-sin*,sia* 1 i} 

i 

Ay ri = /Api^ + Aqu 2 sin(* j +* 1i > 

=v/^pii 2 +Aq 1 i 2 {sin* i cos0 1i +cos* i sin0 li } 



Ax 2 =v^Pz 2 + A qzf 2 cos ( +0 2 ) 

= vApa 2 + A qa 2 { cos 0; cosd>2i - sin0 f sin 0 2 1 
Ay 2 j=v^P2i 2 + Aq2i 2 sin(*j+0 2 j) 

=v^P2) 2 +Aq 2 t 2 {sin*jCostf>2i+cos* i sin02ij 

[0 0 5 0] ±IBiC©J;^fC, T?©3K¥5Ste 
«^m§§a 3 0 1<D&W)& (Axu, Ayu) 
5£&«tfct±l§gb 3 0 2©»it (Ax 2i , Ay 2i ) 
fMftttCDMMI (xn, yu) . (x 2 i, Y2i) 
«h. ^tti^ 1 — ^ (Apii, Aqn) , (Ap2i» A 
Q2i) WWSW. ft^T. IMMftO&flMI (x 

i (i+D- yi(i+i)) , (x2(i+i). y2(i+i)) 14. 

[0 0 5 1] 
[*7] 
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f*1(i+1) = X U + Axu 

[yip+i)=yii+Ayii. 

X2(i+1)= Xa + Axa 



[0052] aioit ±misfc&5izi&ttmiMm&n 

iSStSrfrS U^-y^l 3 0 1). ^-LT. ^5£&« 
t&ttma 3 0 K ft¥5£&«&fctJ#§b 3 0 2A^C 
•?-^A^*«fc^^5^S:iB^-5 (Xf7 7"l 3 0 
2) . 5*-^X*3&**ofc«^fcfi. IfiMffiiXjftffla 

¥^3 o 3»£«ttia«¥a3 o 5*»emi!:pgoifft*fffi 
«na (-#sw»5a3So«-&{c«> t«7^ av7 h-eift 
>Eb&io»!tt«) *«*atr 3 0 4). d 

tl&OS 8 — !6«flE«SC»ffla*a 3 0 3 14, X 

6) . £fl(*ttll£¥B3 0 4*4, CCDlS/J^KSt* 

■Ztl'bCDft&mZ (7fy7"l 3 0 7) . CCD 
c fc5tcUT^i(j^©«6*f^5 i -^*itt^^tl, CCDM 
(4&gffiffiit^g3 0 5^&SftT»»JMHia*KKS 
tt£ (XT7^1 3 0 8) /*»JBi*ft3 0 

7 ^£2! 6*1* Uf^l 3 0 9). fUT, fftfft 

ntf, «5»71-^ U^y^l 3 0 3). 

[0053] — >>-fe>-y-4 0 6i4, la 

6 f> fcMlSOO'f ^ — y-fc >-tf-*iD CDfiaPITM 

3 0 1 (Cifi^^e&ATmSUcfe^'f * — s JiL>*jr 

a», m& i tit*^?*-* 

[0 0 5 4] 

40 ms] 

rX ml = x„ + (L e + (m-1)D)cos* i 
tY mi =y„+(Le+(m-1)D)sin* i < m=1 ~ M ) 

CDJ^lC^Sn-S. 
[0 0 5 5] CCD J; IC, Bf/lU 

■y- 1 ~McDfeB*^nj4, *rv>m&-c%ifr'®.-DfzWfcm 

^gSrlgfi-f^^'J 3 0 8rt©7 FkxaWiT^. 

>j mm^m 307 -m, ffisn»ia#^& 3 0 4 a> <?> 

50 asftUT, *-$*fe>*# 
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T-S>o 

[0 0 5 6] HI IB. ±MV,fz.£5\ZWmfliM&* : E ■ 
U 3 0 S^tStS^o-fcX^T^n-^-f-hTig. 
-5. S-rWfefC. *^Uffi«*g:3 0 7«, ^Sffljft^ 

7 1 4 0 1), 7-5'AtlW$>-Dtcm&\Z 
DE«¥8:3 o 7iito*€K*a* (x^y 

^1 4 0 3) , — >?ir>1}-3 0 6^e.®^5r 

teefcJftD&^U 3 0 8rtT©7Fl^XS:3fcJ& Uf 
7^1 4 0 5) . Z\<D7 PUXlZT-f&feWrZ (X 
f-^1 4 0 7) o ^tT. HtfAtMnUF^Bt 3 0 4 

MS£«S7T-5> Uf7^1 4 0 2) o 
[0 0 5 7] H12C, d<DJ:53S:3tt^ffi«ftW8T? 

[0 0 5 8] HI 3 «K«R*BtD«PK;** 
a-&T^<«H t S^TBIT»0. HI 4 

tt. SisSST© Tdj ©T0>&tt««D*IMftU Effi8§5 
±tc rcj O^STi^L, flfcttT TAJ ©fe^Ti** 
\Z¥-ft&W)2i±T^2>o Z.Ot^Wtfr'&'bnZy"—? 
tt. WKfeT© TDj OT*>6 TCj ffltSTl^bfc 
HI 4 (a) Kjj%TJ:3K» 7>*^1-(Dmm. 
±\Z$>Z> TDJ ©««£#:£. TAJ „ TBj „ ■?<? 

TCj . TEj ©— g|5T-fe-5o fit, TAJ ®£$X 
*)^LfcB#^-t?tt, HI 4 (b) Cjjvr<k3K:, x=*^ 
^©iifcilifCifcS TBj . TCj . TDj 0SSt# 
<h> TAj . TEj ©— glSdi^^-Sl&n^),, ^#-5t£*a 

«*©X*ir^-tn«IC» /t'J 3 0 8rtTXj|6]ffiS 

XK:B2«anTU<. 40 
[0 0 5 9] tl^X, X^-V^-Sr r Aj ©£SW 
LfeBt^TB, Sfc*tt*5inT«r»at»1H«**»*. 313: 

ta*inx^&^fi«is*5 t £teflmtc*n 

&$zmTz>mw&«Sitf2><, z.a>mmz>&mts.\Zv hmz 

-r-5 n h*ic«b<a*. mar. Wi?>-&?)-mztez. 
n&oeyhsix roj xi»xfcir. kwmm 50 
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5&bT^t6iT?>ffi^«©Hi»w«*i»e.nn« rut 
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